[Lucigenin-enhanced chemiluminescence of the animal tissues].
Lucigenin-enhanced chemiluminescence (LcCL) allows one to investigate the reactions of superoxide anion radical (*O2-) generated by mitochondria and is applied to study the superoxide production in enzymatic and membrane systems by isolated mitochondria and cells, and in whole organs. The application of lucigenin-enhanced chemiluminescence to estimate the respiration of human tissues involves the use of small tissue pieces, which can be obtained, for instance, by biopsia; however, no systematic investigations have been performed on these objects. In the present paper, a comparative study of lucigenin-enhanced chemiluminescence of tissues isolated from different organs of the rat was carried out to elucidate its dependence on the extent of tissue defragmentation, storage time, and access for oxygen. It was shown that the addition of lucigenin to a piece of tissue, a suspension of fine tissue fragments, and homogenates greatly enhanced chemiluminescence, and a whole piece of tissue possessed a much lesser (by 1-1.5 order of magnitude) intensity of chemiluminescence than homogenate or gruel. In the absence of stirring of the surrounding solution, the lucigenin-enhanced chemiluminescence of tissue quickly decreased, apparently due to a decrease in the level of oxygen in the tissue, as the result of its consumption. The chemiluminescence consisted of two components: a lucigenin-dependent and lucigenin-independent one (intrinsic chemiluminescence). Thus, the tissue was a source of lucigenin-enhanced chemiluminescence, and this luminescence was observed only at a sufficient access for oxygen. The lucigenin-independent component did not practically depend on oxygen and was determined by the components coming out of the tissue into the surrounding solution. Nitric oxide (NO) inhibited chemiluminescence as its concentration increased and did not affect considerably the rate of oxygen consumption by the tissue. The results obtained allow one to conclude that lucigenin can be used as a rather effective chemiluminescent probe for the production of superoxide radicals by tissue pieces.